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CIRCULAP LRITER NO, 36 
2. CLASSIFICATION, 


a. Anaerobic infections fall into three (3) types: 
anaerobic cellulitis, clostridial myositis, end strep- 
tococcal myositis. 


(1) Aneerobic Cellulitis. 


: fa) This is the most common type of 
anaérobic infection vroducing clinicel signs and symptoms 
and mey be caused by a variety of becteria. In the past 
it frequently has been erroneously diagnosed and treated 
as "ges gangrene", It differs from clostridial myositis 
in that, while the anaerobes vroduece gas, they do not 
produce a myotoxin and, lacking tne power to invade iiv- 
ing muscle, they soresd more slowly and »roduce mild 
toxic effects. 


- (b) The becterta in anaerobic cellulitis 
are limited to the denth and crevices of the wound and 
tissue sprces lesding therefrom — living musele is not 
inveded although béecteria may be found in nuscle al- 
ready killed by traums or vascular damave. The enacrobes 
continue to multiply end svoread in the ceilular connectiv: 
tissue producing gas which opsns up the connective 

tissue speces end thus eids the sprecd of the infection. 
These bacteria may not be etrictly pathogenic nor belong 
to the toxigenic slostridia, but none tne less they 
produce « very definite clinicel syndrome. Such‘infect- 
ions vary fron a "ges adscesgiito the extensive involve- 
ment of a limb. 


(c) The diagnosis of anaerobic cell- 
ulitis is based on the clinical findings. It is char- 
acterized by a graduel onset, little or no toxemia, 
ebundent gas formation and only a slight elevation of 
tenpereturs or pulse. This clinical picture aey be 
modified by the presence of such bactéric as hemolytic 
streptococci in which case the toxic synotoms may be 
more merked, the tenmpereture end pulse more elevated, 
ana the wound more peinful. 


(2) Clostridial Myositis. 


(a) This ie the second nost connon type 
of enaerodic infection of wounds. Infection is not 
limited to the necrotic debris in the tissue spaces of 
the wound but adjecent tissues become involved with 
appalling renidity. The ceusetive bacteria are one or 
More of the following svore peering eneerobie bacilli 
listed in the ordsr of frequency in which they have 
been isoleted from wounds: a. Ol. Perfringens (welchii) 
b. Cl. oedenetiens, c. Cl. septicum, d.-Cl. histolyticum 
6. Cl. bifermentens, end’f. Cis fallax. 
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S 
(bd) Clostridial Myositis is an acute, 
repidly soresding in. ction, elways with a sudden 


Onset. The incubetion period usually is. short al- 
though rerely it mey develop severel weeks efter 
arrjury. Fain is e@ very connon syn tol, sudden in 
the onset end increasing in. severity. ears due to 
Cli... oedematiens it is often described es = sense.of 
weight, Edenme msy be severe and swell ae et pro- 
gressive. Moxeria is profound and propressive end 
irequently associated v with sn ebnornal msyenic. ‘reactions. 
Hyperpyrexia. is.usually pr present but the temperature 
may not be very high. The pulse rate ordinaril 

is increased, frequently out cf provortion to teup- 
returs, and ths volume deteriorates as the cisease 
vances. this description applies to any of the 


$3 


a 

pé thogenic clostridia although the symptoms mney vary 
as aban to the virulence and strain. Hyperpyrexia 
end } he:iolyti G.anemia are nore comuion in Cl.. per- 
fringens (welehii) than in the other types énd ge. 

is orofuse. Cl. oedenetiens is cheracterized by ve 
ges and sci parked edena. Exeninetion of the wound 
eerly may reveal renerkebly little other than edene 
end tengerness. .Ges at this .stegs mey not be obvious 


a 
Hourly 3 intervels mey reveel & rent ‘pictures The 
sense of sneli i is unrelieble as ilegnostic sign. 
Dis eo hone C18 of the skin in the eerly stages is 
frequently ebsent. 
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end ig frequently ebsont. Repested exemination at 
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(3) Strertocoe cel Myositis. 


the third -end 2 east Cofrion of 


Taie is 

thse anecrobic infections in wer nies. The -synotons 
are siciler to -clostridiel By Ogb SLE but are less 
acuts.  1It soreads more slowly and the .onset is more 
likely to be insidious. Nevertneless, as the disease 
progresses the signs and synptons, inolucing pain end 
SARE mney bee ome severe. ‘The presence of gas 

may be masked oy severe edens which is characteristic 
of this type of infection. Rapidly spreading cut 
eee erythene-is usually. present. .. the. clinical 


icture may very according to the secondery infecting 
ongenien. Anaerobic streptococci seldow are found - 
&lone but usuelly are associated with Strep. pyogenes 
or Staph. pyogenes. | 
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| B.c~ pb tie- APT Logis: of Anaerobic Wound 
Infection ae 


7 (1). Primarily be based on the clinical 
syuptoms and the appearances of the wound rether than 
on the bacteriological findings in order that proper 
treetrent may be instituted early. 
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(2) Secondearily be based on the bac-— 
teriology in order“thet we uey meke diagnosis 
wore accurate and provide date on which to page 40re aa 
éffective treeataent.: The presence of anecrobie bec-— a 
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teria in the’ sde6erice of eporopricte syuntons 
contamination rather the 
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ob. Angerobic Wound Infection is frequently 
bacteria. hence 
table ney overlap: 


the 


—~DIFFERENTIAL DIAGNOSIS- + - - - 


be slicht 


wound infection. 


svnptons 


end signs =] 


Aneerobic Clostridial Streptocos—- 
Cellulitis Myositis cus Myositis — 
(Gas gengrene) - 
Incubation Almost alweys Usually under” 6= 4 deys EY 
over oS days o days 
Onset Gradual Acute Subacute. or 
ansidious 
Toxenie Nil’ or slight Very severe Severity 
delayed 
Pein Absent Severe Verliable — - 
ney be Severe — 
Swelling Nil or slight. Marked herked ic 
Skin Little change. Tense - often. Tense - often — 
white cOpvery.-..- a 
Exudate Slight Variable - may ..Profuse: a 
be profuse. Seropurulent 
Ges Abundant Barly-glight-—. Very. glight = 
increases i 
repidly 4g 
Muscle No .chenge Marked change At. Tirst a 
lithle-ouh. 
edema a 
Snell Foul Variable — may Very slight ~ 
. a 
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Crevitus end ges in the wound or gas ig the 
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(1) Avoid dicgnosing clostridial 

myositis bcceuse of the loco ; appearance — e 
wound unless a systeuic reaction,(Toxenin, tenn, 
pulse), is present. 


(2} Clostridial Myositis requires 
S 


carly Giagnosis end a Pata i. If the Ciagnosis 
is uncertsin repested hourly examination of the 
vatient is indicated. Ds not evacuate petient if 
Gisgnosis ig susrected unless concelied by the 
téacticel situation. ; 


(3) Pein is an early and frequent 
symptom of clostridial myositis. Do not neglect 
to examine the wound if pein is disproporticnate. 
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(4) Gas in early clostridial nyositis 
may be minimal or its presence mey be obscured by 
edeue.: This is esoecteliy rue if intection is aus 
to Cl. oedenatiens which is most frequently overlooked. 


(5) The odor of ges gangrene mey not 
be present. It is an unreliable sign on which to > 
beso eo diagnosis. 


(6) Tne color of the skin is not 
disznostic but veries with the henolyzing properties, 
of the organism rnd the vresence of streptococci. 


('7) Tn gloptridial myositis at oper— 
étion the tecteria mney be denonst ee 
Guscle by & gremn enear, -Non—peth 
ay dD 


howeve Yr, DBy be Tound in desd nusc 


4. PREVENTION OF ANAEROBIC INFECTION, 


&.-, The. aethodea of preventing 812 
éenasrcbic. wound infections are based on the seme 
fundecmenteal principles. Hence; enaerodvic- cellulitis, 
clostridiel myositie end streptococcal myositi 
be discussed together. 


b. Surgery is still the only effective 
aéetnod of preventing enaerobic wound infection. 
Chenotherepeutic eyents ere valuable edjuncts but 
they do not lesgen the need for meticulous surgical 
technigue. 


cS. The fectors necesssry for énaerobic 
wound infection are: 


(1) The presence of specific patho— 
genic bacteria, 
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erobie wound infection develops: 
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(2) Anaerobic conditions in the wound 
favoreble to shear: growth such as: 


ary ‘Deed cer banacsal ly muscle). 


ates. «ibn 


(b). ‘Foreign bodtes (esvectelly elothing 
(co) Poor, blood supply. 
ae. Fectors which determine whe ther en= 
) ; (1) Phagocytosis ig the fires line of - 
defense. Af-the blood supply to the vart is intact end 
the phegoeytes can reech the bacteria. Deed tissue 
(especially muscle), foreign bodies (cspéecially cloth- 
ing), denrge to blood supply, constricting bandages, 
end low blood oressure (saoelk) prevent phegocytosis. 


(2) The number of bacteria as determined — 


(a) The deg sree of contamination. 


(b).. The tine lag before operation. 


(flushing). 
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(2) Reneve ceed tissue (nusele) (blood 
clot). > h, ; 


(3) Rerove foréisn bodies (clothing) 


(4)... Prevent hein dunt < on of becteria 
tae ‘ 
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g. Prophylectic Chemotherapy snd antitoxin. 


oy Penicillin, sulfonanices or anti- 
toxin in order to accomplish their purpcse nustt 


(a) Affect the specific beecteria 
ecusing tne infection. 
(b) Must be given in edequete dosage, 


(c) Must reach the ob: cteria via the 
blood streen or directir. 


(2) Prophylectic chenotherapy hes so 
far been disanvointing. 


(a) None of these egents affect 
becteria, Usually « number of cuekcrens bacteria 
present. Less then 1/3 of the cases are caused 

Cl. perfringens (welehii) alone. 
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(ob) fhe doseve is frequently 


(3) None of these sgents can crovide 
prophylaxis by theneselves without edequete surgery. 
+n order fer she agent to reach the bacteria, the 
blooca supply must bs intac& and dead tissue removed. 

(4) There ia no evidence tnat antitoxin 
is eifective in preventing elostridiel myositis and 
its use is not reconuendéea for this purvose. 

(5) Thore fe some evidence that peni- 
cillin acy be effective in gombinetion with meticulous 
surgery end its use is reconmended in full therapeutic 
dosegze when anacrobic wound infection 1s susvected. 
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| s ebout Clestricia I 
mcey help in prevention by more meticulous surgery 


} Mortality 4 tines greeter if oper- 
ér 40 hturs. 


en 


2). Postuorten examine tio: 
reveels forsign bodies (especially clothing). 


enty-five (75) percent of in. 
fection occurs in the lower linb. Half of these are 


below the knee. 


(4) The higher the lecation of the 
wound the higher the nortelity. | 
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(5) Two-thirds of infections occur in 
competing. fractures. 


(6) One-third of inféctions occur in 
mnajor vascular injury. 


(7) Give triage priority for icine pee 
susneeted of clostridial ee es 
5. TREATMENT. | 


a.  Generel.. 


(1) The treatnent of all aneerobic 
wound infection is besed on the sane funcamental 
principles. However, the urgency of treatment and 
indications for being conservetive or radical depénd 
on the diagnostic classificetion of (1) anaerobic — 
cellulitis, (2) olostridial myositis, (3) strep-— 
tococeal myositia, 


v 


(2) The present high satel. ty be 
anferobic wound infections, and especially clostridial - 
myositis, indicgeges the need: for-ovornps treatnent, is 
continued observation and painstaking attention to i 
@eteil. Fatiente whewinye) oroc3re suspected of having | 
Bneergyis wound infections shacuin not be evacuated 
Until. the infection i 13 unas e nontrel ab id “therapy _ 
discontinued d. because of the high incid sence of 
infection following major vesoular lesions, it is 
edviseble not to evacucte ‘these cases until edequate 
colleterel circulation hae been esteblished. | 


ino ® 


- -p, Anaerobic Cellulitis (Low Hortelity) 
(Gradual Cnset). 


(1) Surgery. 


(a) DRebricdenent primary or sec— . 
ondary is indicated. 


(b) Remove dead tissue and 
foreign bodies. 


(c) Relieve tension by incising 
fascia. | 


(d) Provide drainage. 
(e) Amputetion is seldom necessary — 


but may be indicated if there is severe SA pPae to 
blood Supply with secondary infection. 
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(2) Penicillin intremuseularly or in- 
vravenously should be given in full therapeutic dose. 


(3) Ges gengrene antitoxin does not 
appear to be required on the basis of clinical ex- 
29erience. 


(4) Transfusions of whole blood ere 
indicated if RBC is below four million. 


(5) Aneerobic cellulitis may crogress 
to clostridial myositis if not sdequately treated. 


(6) Death is usually due to complice— 
tions such es (thronbophlebitis—pulnonery embolisn). 


ec. Clostridial Myositis (Mortality 50%) 
(Treatment urgent). 3 
(1) Surgery imuediate end rediccl. 
Majority of deeths occur within 24 houre. Cheiio~ 
therapy, entitoxin, and transfusion may be given 
sinuletneously. 


(a) Redicel excision of dead and 
infected tissue is necessary cnd may involce whole 
muscle groups. 


aAnicute tion tarough nornal 
ceted if the cloca sunnly is 
eebee severe or if clostridial 


scle ig usuelly i 
reste ired, structure 
myositis is diffuse. 
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(2) Fenicillin intranusculerly or by 


Grip method. Dose 100,000 units inuedictely with 


600,000 units in first 24 hours. Penicillin clone 
is not curative. 


(3) antitoxin elone is net curative 
but of velue if specific for clostridic inv hones 


“ 


Recomuended intrevenous dose: 
every hour for six hourg or longer if neede 


(4) Transfusions of whole b 
reise Hb to normrl (this is essential), ean 
&t frequent intervals es needed. 


ood to 
revent 


a, ee 


d. Streptococeel Myositis (Hortelity 26%) 
(Cnset insidious). 


| (1) Surgery - Relerse tension by in- 
Cising fascia. Remove dead tissue, foreign bodies 
énd orovide draineze. 
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ee: (2) .Gram stained smear of muscle may q 

be needed for cliegnosis, ‘his is important since q 
more conservative surgery is indicated than for clos- a 
tricial myositis. a 
(3) Penicillin is theoretically more “4 

effective than sulfonanides since stazhylocci are - 
frecuently resent. Both mav be used, y , a 
(.) Transfusion of whole blood is necded — 
to raise 2b to eS Be 
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i, uniform method ‘of revorting cases of e 
anaerobic vound infection is necessary inorder thet i 
adequate cata ney ue obta ae Rian ine this. »roblen, a 
Technicel ienorendw: Yo. 27, cated 23 December 194L, « 
maragranh 2, eelaeied to the Me aawetne of gas frangrene Br 
treated with venicillin is hereby rescinded. iach ” 
case of anaerobic wound infection, when .commleted.,, . 
will be revorted on the form shovm in inclosure (1). Mi 
This resort will be forwarded through l.ecical Channels a 
to the Chief Surgeon, General “eaccuerters, APPRAC, 2 
Cultures of acrobic and anaerobic organistis and viable 4 


imsele should be sent for further study to the Com- i” 
mending; officer, 1th Generel i.edical Laboratorv, ; a 
ALO 565, 1 Unit 4d r 2. 
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| ‘This report will b on each case 

“perobic wound infection and upon disposition of the « 

Bis tt Prd) be forwarded through medical chsnnels to the Chie 
* _geon, Generel Heedquerters, AFPAC, APO 500; Bie ae 


record if desired). 
ase : 
2. Name of Hospitel: | ‘BeOS ‘ 
3. Nane of Patient: | Serial No: x 
3 oe 4, History, toa include: 
| : | a. Cause of Wound (rifle bullet, shell fragnen 
ete.) | ee 
b. Where and how wound occurred: 
f ti ec. Date end hour of wound: 
d, Was blood supply impaired? Nene mejor oT 
vessels involved: None i 
ok Ce Date end hour eneerovic infection ciagno ed 
(clinical); er 
O. Exemination — Describe signs end sy aptoris, | 
‘erature, pulse, rein, Loce ‘tion of wound and weet) a 
| ee with compounc frecture, : 
6. Classification: (Check one) 
ne, Wesabe Cellulitis { . be Cle Myositis 
; - Gs Streptococcal ee ( ee 
RS Pea ae a Leboratory Data. 
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(b) Anaerobic. 
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ie ae as Date and hour first tree tment for. enee 
, infection (Brief Description): ee ea eit 


--b. Operations for aneerobic infection. : 
_ hour ao Sada eh ea al ie 


i ae 7 c. Give date, sae dosage and Guretion,, 
ey ee state which were used and wi nich not used: : | 


Bet ig aw S + ; at 
ee Uae See Nee Penicillin. i , oe 
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Whe gst a 


oe ae a (2) Antitoxin (Specifymanufacturer, 
fan noneneietire a 2 ras 


ee eas sulfone nides. 


ee SE ee fay, ‘Whole blood. 
! Pe Shinaires betane: : 
Be aye 10. Opinion es to factors jae infgetions, 
S | iid ‘Foreign bodies (clothing, aa 
| b. .Major bloced supply Noomeea i 
.¢» Diminished blood supply due to: a 
ey, Constricting bendege — cast. ; 
| (2). Fesote not oe gad. i a 
be a oe ‘Desa: nugele present." oe ; 
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2. Opinion | a8, Ny Pees te: of ‘therary: 
dee, 


